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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 



1 . The amendment filed April 20, 2006 is acknowledged and has been entered. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 25-26 and 28-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wada et al (US 2005/0056828 A1 ) in view of Snow et al (US 
6,482,639 B2). 

Wada et al reference teaches a MOS field effect transistor with a gate electrode 
2 (i.e. bottom gate), a source electrode 4 (i.e. source), a drain electrode 5 (i.e. drain), 
and a channel layer 6 (i.e. nano channel layer), wherein the gate electrode is on a 
silicon substrate 1 (i.e. positioned on the silicon substrate), and the silicon substrate is 
layered with a gate insulating film 3 made of silicon oxide (i.e. gate dielectric layer; Si0 2 
deposited on silicon substrate). See page 7, sections 0087-0092; and Figures 1A-C. 
Furthermore, Wada et al teach that the source electrode 4 and drain electrode 5 are 
placed over the channel layer 6 and different portions of the gate insulating film 3 (i.e. 
drain and source positioned extending over a first and second portion of a top surface of 
the nano channel layer and a first and second portion of a top surface of the gate 
dielectric layer, respectively). See page 9, section 01 14 and Figure 2B. 

However, Wada et al fail to teach a ceiling gate dielectric layer positioned on the 
drain and the source, comprising a first ceiling gate dielectric layer and a second ceiling 
gate dielectric layer, a ceiling gate positioned on the ceiling gate dielectric layer, a first 
protection layer positioned on the surface of the first ceiling gate dielectric layer, a 
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second protection layer positioned on the surface of the second ceiling gate dielectric 
layer, wherein the first protection layer, the second protection layer, and the first ceiling 
gate dielectric layer, the second ceiling gate dielectric layer and the nano channel layer 
are used to define a detection area for detecting an object so as to achieve the object of 
detecting the specific bio species for biomeasurement. 

Snow et al reference teaches layers 60 and 70 comprising Si02 and Si3N 4 , 
respectively (i.e. ceiling gate dielectric layer), electrode 50 (i.e. ceiling gate; metal), and 
layer 80 comprising SiC>2 (i.e. protection layer), in order to perform molecular recognition 
using label-free assay techniques capable of real-time analysis, has high sensitivity, 
high resolution, and is cost-effective. See column 1 , lines 60-63; column 3, line 56 to 
column 4, line 3; column 5, lines 1 8-35; and Figure 1 . Since the layer and electrode 
embodiments are separated by active sensing region 110, each of the embodiments are 
separately on top of source 12 and drain 14. The layers and electrode on top of the 
source are therefore considered to read on "first ceiling gate dielectric", "first ceiling 
gate", and "first protection layer", and the layers and electrode on top of the drain are 
considered to read on "second ceiling gate dielectric", "second ceiling gate", and 
"second protection layer". 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the device of Wada et al with layers 60 and 70 comprising Si02 and 
Si 3 N 4 , respectively (i.e. ceiling gate dielectric layer; silicon oxide, silicon nitride), 
electrode 50 (i.e. ceiling gate), and layer 80 (i.e. protection layer), as taught by Snow et 
al, in order to perform molecular recognition using label-free assay techniques capable 
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of real-time analysis, has high sensitivity, high resolution, and is cost-effective. The 
layers and electrodes of Snow et al have the advantage of providing a means to detect 
analytes without labels, thereby providing motivation to combine the layers and 
electrodes of Snow et al with the device of Wada et al. In addition, one of ordinary skill 
in the art at the time of the invention would have had reasonable expectation of success 
in including the embodiments of Snow et al, in the device of Wada et al, since Wada et 
al teach a MOS field effect transistor, and the embodiments of Snow et al are also 
elements within a field effect transistor. Furthermore, the device of Wada et al provides 
a conducting path between the source and drain electrodes (see page 3, section 0049), 
and the layers of Snow et al isolate the source and drain from the substrate and protect 
them from the solution (see column 3, line 64 to column 4, line 1 ). 

With respect to claim 26, Wada et al teach that gate 2 is polysilicon. See page 7, 
section 0091. 

With respect to claim 33, Snow et al teach that electrode 50 covers both layers 
60 and 70 (i.e. ceiling gate is any position on the ceiling gate dielectric layer). In 
addition, since the layers and electrode of Snow et al would completely cover the 
source and drain electrodes of Wada et al, the channel of Wada et al would necessarily 
be covered by the elements of Snow et al (i.e. ceiling gate covers a portion of the nano 
channel layer). 

With respect to claims 34-35, Snow et al teach an array of sensors fabricated into 
a common substrate, wherein the sensors operate in parallel (i.e. plurality of double 
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nano gate device transistors connected to form a serial connection structure). See 
column 2, lines 42-48; and column 5, lines 22-24. 

6. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wada et 
al (US 2005/0056828 A1 ) in view of Snow et al (US 6,482,639 B2) as applied to claim 
25 above, and further in view of Tsuruta et al (US 5,066,582). 

Wada et al and Snow et al references have been disclosed above, and Snow et 
al additionally teaches that antibodies are immobilized on the FET. See column 5, lines 
1-7. However, Wada et al and Snow et al fail to teach that a surfactant is absorbable on 
the nano channel layer. 

Tsuruta et al reference teaches surfactants to wash the binding region on a 
substrate, in order to provide a blocking means on the substrate. See column 8, lines 
56-63. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the device of Wada et al and Snow et al with surfactants to wash the 
binding region on a substrate, as taught by Tsuruta et al, in order to provide a blocking 
means on the substrate. The surfactants of Tsuruta et al provide the advantage of 
preventing non-specific binding of biomolecules onto the binding region of a substrate, 
thereby increasing the substrate's binding effectiveness and providing motivation to 
combine the surfactants with the device of Wada et al and Snow et al. In addition, one 
of ordinary skill in the art at the time of the invention would have had reasonable 
expectation of success in including the surfactants of Tsuruta et al, in the device of 
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Wada et al and Snow et al, since Wada et al and Snow et al teach binding regions on a 
substrate, and the surfactants of Tsuruta et al are applied to binding regions. 

Response to Arguments 

7. On pages 9-1 1 of the Remarks, filed April 20, 2006, Applicants traverse the 
obviousness rejections in the previous Office Action. Specifically, Applicants argue two 
points: 

(1 ) Applicants contend that Wada and Snow fail to teach limitations "a drain 
positioned extending over a first portion of a top surface of the nano channel 
layer and a first portion of a top surface the gate dielectric layer" and "a source 
position extending over a second portion of the top surface of the nano channel 
layer and a second portion of the top surface of the gate dielectric layer" in claim 
25 since the channel layer 6 of Wada is formed over source and drain electrodes 
4 and 5, respectively, or between the electrodes. See page 10, 3 rd paragraph. 

(2) Applicants allege that Snow does not teach the claimed ceiling gate of 
claim 25 since Snow explicitly teaches a "gateless" FET. See page 10, last 
paragraph. 

Applicants' arguments have been fully considered, but are not considered 
persuasive. With respect to Applicants' first point (1 ) above, Wada actually teaches 
multiple embodiments of the MOS field effect transistor, including the embodiment 
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featured in Figure 2B, and described on page 9, section 01 14. In this particular 
embodiment, it is clear that the source electrode 4 and drain electrode 5 are placed on 
top of the channel layer 6, and that each electrode is positioned over different portions 
of the gate insulating film 3. By being placed on top of the nano channel layer 6, the 
source electrode 4 and drain electrode 5 are considered to read on the limitations 
"extending over a first portion" and "extending over a second portion", respectively, "of 
the nano channel layer". In addition, since the electrodes are separated laterally, they 
necessarily extend over "a first portion" and "a second portion" of "the top surface the 
gate dielectric layer". Wada reference therefore clearly teaches the very limitation that 
Applicants allege is missing from the reference. 

With respect to Applicants' second point (2) above, Snow defines the term "gate" 
as a "conductive layer" in the sentence directly preceding the sentence that Applicants 
cite in support of their argument. See column 3, lines 25-26. It is important to note that 
Snow discloses a "gateless" FET only in the context that there is no gate above the 
active channel. See column 3, lines 24-28. However, this situation is not claimed in the 
instant application. Electrode 50 (i.e. ceiling gate) meets Snow's definition of a "gate" 
and is applied in a situation totally different from the embodiment that describes Snow's 
"gateless" FET. Therefore, electrode 50 can still act as a "gate" since it is not above the 
active channel. When combined with Wada, the electrode has the advantage of 
allowing highly sensitive and cost-effective analyte detection on the MOS field effect 
transistor, thereby providing motivation to properly combine Wada and Snow 
references. 
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In light of the above arguments, Applicants' arguments are not considered 
persuasive and the rejections made in the previous Office Action are maintained. 

Conclusion 

8. No claims are allowed. 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time ; 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any; 
extension fee pursuant to 37 CFR 1 . 1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leon Y. Lum whose telephone number is (571 ) 272- 
2878. The examiner can normally be reached on weekdays from 8:00am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571 ) 272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Leon Y. Lum 
Patent Examiner 

Art Unit 1641 i 
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